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i - t ^ I M Mv Utol ^ Vk * iV 
nt * * j m m l I s I ipiK t V v' n M • * t un 

10 ^ "a i > i >w i p fi i \ < x ^"s^ n v 1 ^ x p ^ ltd *( 1 

«tiL \i 1 1 v \ -> *< n v mi * \ i s 4 ^ i , s n * ♦ 

m I J \ 1 pi', l V UV lit l \t>v 0 _«.s^> >= H ». m .-''Cr 
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Mot appiasMe, 

W 

FIELD OriHK |N\HNTKW 

* < 1 v df-uu^ Ji p^uiwlur J v'H.s oi ^ „ _ acio-^ .oJk^ OM 
■pn3 v "r\ that moVk- r\*.o Dt ^id \nk. \ x ? 't>.v i <\*i' i": imti'^tv;, wl m^t^ss? 
„\ v vroUv.k,J? ^i-ris'U \>l\^ta -rd^.Jujs ^ fci&Ver* v^tn i*. ^\h\>mv ~isJ methods 

t l. l L _ \ t T It") 1 v kh 1 Ut M 

it \cKijku* \r> ui fur ;\vrvn< a 

Toba^kVKi- ^ .^h.o'1 ^ rulcliv^ J^iV!' t Ik mUvsnj \ o $ih 
\» t s t «). n n ^ Mf i^llo Ms 11 ul 1 - u b^i ^ 

,u- "Ad* a.i> u\i^i-n 'ira^ ei^ ^ Jt\v optil uii^ oiitw ^o-'d wstb ;K>iit ^ 
rjk T k-^ ijt\l .1 im .^^ tie r'^- oxh s o..n\ \)iIs-m^ (Jk inKVtiou ,ik3^ be 
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iv l 1 t i ! i -i 1 3l \. K t j_ 1 t l r t *l «i l t M - 1 li 

i m ->u i i J s <* >. 1 i n ^ k I US * 

\ I kl ikk iiM^iUv thl' k I i i v < Id 

ml t ^ i u u it i imo ktih. nl ~> i s-ri ( 1 i d k. i- 

i P id\i ^ c- t isk u itk PoiUa UMMttl k i l nt 

U 1 Sk 1 M k * l\k C 1 ) I kl k. ■> Li I- 1 k 1(1) 

t i S l 1 1 > 1 i l n p I I u t t il \ t \\ 1 y 

i t ♦ u l*" 1 k ^ p l 1 1 ' l isLi ^ 

ju'ur k> m y f *i hen l j f k t i i 

n o m» t is k t ti * lfitn in- ul vi> 

t lw ) t i ik. \K U K 1 I <k 1 k \ t O k. U 1 i 1 

ti im n k ip ul (i p ^ ii* ( f i i t. t 

(lit i t. ]U I 1 1 u i U\ 1 I s d U v-i n > t s 

t k toi 1 i * I v i K r t 1 s >. ■> l i M * l ^ ik i 

j , xm i l is > it 

I j ll l l S T I 1 k kl i t U* l 1 1 ^ t 1 5 

I i k^ Ll I S^i SXM( I til! I 1 n Mp^ I 1* ^k k -k i.1 \li 
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fin s j i it ><. p ti stthe injwtlwa site by 4S-72 
l s t j: Pu x a t tits \\ i ut i vO i ^ 1 i 'la i ViW\ 
20 s> < l v s [ t i <- i ps ,iu K i Is w I xi 

Bu i i i >o t > i ( t tv x li -s 

Hi i k it i i V k Kk l U Id \ I hs. t ki| i kl f v 
^, i iit ii vk s- i 1 ik. 1 i l ♦ i k <s t s i rr ( h 

si» v 0 5 v t ,.11 ^ t i_ i. is s> \ ,. t a* i vl u > it.) 
25 , it n t. t. « i * ii MDs kr n d i k * 

x 0 v Kkh i v. s "ll i n i j. Aiur i ^ilP if * n 
i v. >> i L t» KdM\ itiK ^ i* -n i t tt s 

tk.i«vuTT\ i v ul t i -lit li aui mi. Kiih-i ( ' ill 
I tt i v* i , v. * k .1- i n m ">UJi i J 

30 1 l 1 I e l 1 ^ lu s lUl' 1 .iK' k ' 11- ill I 11 1 I I \ 

i n "i t i nil m t n in k p ^dou 1 ►) 

1 k I t K 1 k U k \l I 1 UlU t L I 1,11 t u I I ii 

1 i t \ t i > Mil h i »'k ' i ' ' "*i i in t v p 

PL Is ll 11 It »tlt\ 1 t \ k t^Tl s ! V* vMv-k [ Ix. 



U \f h \ I El ^ < 1 ^ k I 1 1 l 1 \ i 

Patkagemsis, Pmmaim and Ckmimi (Blocon 1994), M&Mmr&m 's Primipim if 

\ ll 1 M 1 1 1 \ 1 1 - Ik I ' U 

5 \ 1 l l K \ "1 k. ! i f) \ _\1 I. t IN L L » 1 t l. 

Nil U I 1 I J ^ lit IT * 1 U nk 

MVU U I1JI I \ 

r i it i t i i t \ [ k n tpo i io in v i ijm i k 

1(5 t ! i _. i ii i I. ~i t i k -i i i I 11 » ) J. n 

I I. Ik 1 tt 1 It I Ji » i ' f t < v 1 k. L 

t 1\ iUl i l i ! r i i n<\, * k n i. j.p f-Uc k 

n k 1 n t ni i i 1. 1 f. it v. I i s i i i \ o i I i U i \ 

1 l 1 pi } k N l f N U ) 1 k ^ 1 * Hi- i 

IS M f 7 I kt ! 

kl 1 El k H 1 t ] H i. 1 k-N L I 3|M t 1 I 0 

1 N lp 1 11 I 1 -l (\ kllU V p M k' MIH ^ V » 

) >j t i! I iM * %) k^kl o i v \ Hut , t i i i ix 

[ a K i i i i vul i titu u ii u i ' 

20 til i vi U ti l il \ k J NbkYini in ill 

t l v. w i i In Mi^ J ilx\ m i TA i i i \ Mi 

1 l \ \ tT I I r 111 » Ik ] 1 * 1 it IN * 5 > 

I N t O ID \k - El 1 TX I 1 I I 1 ) v. I I I IIOIPWU 1 

H I [i K t l M I * "* ^ b \ 1 <J I * J <> k I] U Oil 1 1 ^ 1 1 

25 e i r ii i J i i i > i in 1 ' k V k * ni. L r i 

* i i Ei i \ T p i i i \ n i ku k J h 11 \ t ni -i 

t 1 si ^ t 1 1 k. I E ' Ev H k I U 1 I. \Hvll tx. 1 

iii e n t 1 1 * t i n n r U i i n * i n i 

i i c W *\ t v. cj 

30 I i. i l i i 1 i *kiui^ n«l u 

>t i i k. o i -> 1 io l m | ^ ii r i n \ n t s \ it i iti l v. in -v. > 

I \ N * (■ vk\ 1 ]\ t ^ k. [ _ J\ ^. I'k. d i 

it i ii -> it i c i hr N k > t "\ k 1 1 N y \ r > i i 



vot;q< ^l,i>ri. n;^ :|xi-^VL» ^ ^Ku.sc^t^io.- ,u»" ilv^i*. «mI s>. ^ 1 1 ool p 
p .limits-, ii ^ n*.r Lr, ■■" kvn v> >bi * <■>*?■ ?. 1 1 --.ifv 

> (i t: ,^p~o?k i.oTpo-i,io$^ ru^-Kvx^pqu didriv^ h >K u 

< 0- ^jsc 'kr>^cr I ot eu&'i. L ibepuh^p* Jts sna' avcd ^ da ^ 
iliP'jiao^ ^ont i^ + iv v-t '^"i^H'^l^mj: TV pqi^U. ?ujs 

-■^'r > > >,> s ^ -t >i <^ >, s El l - \ v\ J i^oi*v. ■« "di \<. < ! k m >. k 

k £' K > i. 1 , i i ^ 111 { ^ 1* Ox < V^lT J: - * U N. ll«- J i ^ J'ltl 

10 ,'<o-*ibt hc^ t-i ivi; Hurisn .rvi vs. ? K s <obbxU\- x-^' Kms-i-.I id oYtOxUk 

I.k.mVi i j^r Tk .uiijv^.tKM^ :u^i'iiT5">' pcMivk* >u ' -"m 1 i>" H\b 
> bt. .v<d or*rt sn^OTo ^ » .vreniL- <n xl t.;s. Kip^^<\;s\ ? iruou v *x..-poo^ m ,i 
patio\t . x x j u-5<il * \1 o< ;M 'Ni o mii S M x- Mx. . xc oi tr. Ji ivNWjb'Ji m hn;ou 

IS l 1x * It i- 1 > > \l it lU It t i,>, I Jl>, itUk^^ \ 

xi ^^J\^ - ii '\ ibvii ^ k x n > ^ jui »U |^iS.->^\<!■.>^ , ' 

^ir irv t><<-;k*M 1 "i - no v„r s 5 or '\sn '\'i? *f ^Vf» s«/^.m? jvh^vputo- arbhiikkic 
^oi \ ^;i' n^eut^u i\i> ^k s tonoj .js ^ls>jjtsi,-CL\ tvJ ^.o s\?\^Ujo^^ vt 
2D -.'t^nu' ^' ! k or ii)5)' . V!\t o vi p^in^^l^n nr KMlrrrt s»l \f 

;s^\ . o:^ I "v :<i iiu:"0^"iKi^ tK? Hrvn t>0!'L^K or antJg.t,- be c ihat.^0 b-, ibt 
k\c\\ 'ion o.\r5 uvv^' .u- ui-n , k\h!^<ix<H to^iua pi-b ^vp^Ji-N :nvi l <frush"?}<>tr 
^i OvVr o .^5i s ir v s.b ^ ) ^otu., > r»J, n\mr^ j^" f10^ ^ fori'^V-. '•Xojf^ >n<4l 
vi^^i^o* tr:p ibo^'\ v, r- ^ c vu!n;t^\^u-iv ^ntvi ^iti^d ui^m^ to lb*. 
25 (i ! ^' i i' j> \\ 1 1 -pi <v >n <t r " 0!s ^ 



S'Rk 1 LjI .-^ R« I H l \ 01 1 HI 5 ik \\v |\i,S 
f3s\n^ 1 s; ^ i^to^H MTvTi ;ii u ' Mine a ^ .i^o^aits? a ih M I n~?F 

pojvpsBtem, 

30 Hv. ^ : on „ VI r ^ t;,^i ,K^c \ ^1$ ibic 2 \> 1*1 !*1 huv -\'ll? ^U"t 
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rn.W'" v\*r^n M lh "I Mill's \ 
S Fisuj« ^ shoe's si* ahgsanciit o£ snimo »d<l rc^ueuce* <aI ms*Hsf<i (fnH 

Fh^sr- 7 \l' t o ! -vj5 h>n« term survival os' gsm^a pss?x --. acasiatcd vs;h MlK" IF 

10 ^ V I Mb It LYfh U If N S 

1 j D a i t v * i t i i i i u 

> t n i i ~> si t n i li luh Im n I t it a 

< t i n t t. i o m.l i t i t d *i } *> r U 

L K Ui S r t i. M U L1W U IK ^ k[K t \ l I I V] t, lU* 

15 it i i. 1 TU n > in 1 1 \ I \* \ sp ik hut. i] i l 

) t v 11 O 1 1 kill! III 1 ! 1 t, i I 

n Ok^ i k b it.il w "v k m t 

* 4 1 k l * I \i ICS 1 N 

t Ilk fXIt 1 1 u i\n 111 Mi I k fcl s U 1 ll ^ 

30 i a ml -irn toip i ^1 v i J » «uu\lhu K <. ' 
^ * * \ c > i \ » w v i i 

f U » ' Hi 1 

t « «» \ j rt I 1 »4 * «U U 0 -» 1 * * ^ 

* 1 \ 1^1 IN j 1 i- I X, -w t 1|L J k. <-L 1 I k U HI ! I i- I O I T 

25 i t ! in i j n t i r j -si f ^ i % i i tu i 5 

) T 1 I (< 1 \t • K * 1 1 n ^01 1 \ 0 \ 1 ■> 

1 o ] I t it l I I* lil r - v t l v Ill 1 K v 

I it p \ Via t it ki i * n ii o 

1 .i\ l Ut k i. i ct i i i in i i a o i 

30 v is t u k i » s. n k l i i i \t i t ■> i n in i l 

ii k h i t _\* tii pi * v t ro itik,k i I 1 vt uiii 

fl J I k k. i lot d t t i, l I kl t[ 1 1 i i i 
t il o 1 s i i ki H U i.i nuwhti \ ik 1 

i t \ k U \ ki ^ j- pk t i s ^ o i \f i •« y <• U 



^Kt^pfk ijtv r ac ,v \K ■> 4 J<£ ^ ► * \ o cv i ■iNo i\ ss pi\S\. r^iOoaV 
5 1 t i v k>.xi> pnVv M iA'ioi 1 ••> \t,t, * lir^t- 1 ^ s t ,<l. 

, y t \M s n*\K «. \ Ho ICH ^ >LO ^ <^ v 5 l \ H<n tV$SNU 1 i. * 5> 

iO >^o*i on '^n rvv „r\ • r -pccv- o v s i< oe c , "lurru". 

P i i ^ k * .v>- L\ o - .v t ha ^ oi- "i A<J ! 4 \ \ ^ v <£ - 
o^ sv , ors o ^ pob >vp x ^ - * ^ 111 *™ ''^ sd * w lth - S - '^ >l ^ xn 1 }hk 
W,h\ ^ "SJ V?<_ AVt \io * SII*N^\^«*IH"*i\m>{j11,ii \\S 

\i T> , *. ,<i i N , Lett ^kI 'mOT^h uunvik >, ^s\1 Lif Jtise, J^u>1 Jrs 

IS Am x , s k- p> , o; :K, nu-> ^ 1 \^ > ^ p?i -> R< * K ^ u- , <1w 

> s nr^-obosb i 1 v u hco't >^ib *rui (Win i p uuro ^ he i x -" en 
*u v o rpn^.. l.i *lv*st>o mt^vv ^.xu>i iTitrnv^v i\ , l.iNK'i'^ 

20 , i/ N < \*\ ».M N ^.VK 11 0 , "4\ > t^^',u\- t -<' ( M]: 1 ^ 

\) iS ol i,n\Hi woi 1 the .jrE-v.'iiN ito'-lx oi' ir. trbo^N^ 

vO'- ' ly'S,i.V J s l f 40J tr h \ I 'ti< 1KU si vii i 

oa. t \ i anuoo k\A A V ^ row.- ^ M \ * Ov \i a Vu^-nu h' '. ^ 

25 ^iu ii^n ' c tn"io 'nv\ «r 

" ^ * ioi v oi on\n! t \ the a 'i^n c jL\ o.^ r ^bo \uko 

•>!, <\t< , i!p ( \o m\*v >k<M^M*a pit ^ ^xpnde ^ upn^o^ >\ % ^ 

>"in ,a\1- b ! i •) tV C-tetk nu- ot MTli^ ^uu r tr v i/u^'ii '-^.mo^oI 
Jo Ob !.o "ip ^ v 

I i thf iop^iu° i lit. v. ^Ijl \\ J ^.ilm, K,^~ o cin ro rb- nir^ 
\ I /^dbPi k is i<.' lI k 1^ ] >- ^lailfu^dv iMir*: ko 



VV »\ Sa i 



\ f t l. M s X 1 I U l t M H 0 I * I i t.k.slk. * I 

hr k t k o i \ x ) i ) M it i t Mi" 

I It'll- It I <i O UUl ^ ll I t til 



Ik k I 1 I L \ t 0 1 It !. l tu n k 

-> fi L -i ( I I IT kl s MN. 1\ It 

M . 11 V 1 4 Mil _ tvi or M > I vui a 

\l is 1 i L s vl ~u * \ ii ^ u >\0 «*]«■ in K 

10 ^ t * | k >s s \ - h o ^ s* "t^ V 

st. \ 1 2 x i> ( t t k V i\ In U sll in V\0 " - v n* 

\\- ^ 4 I M it ! \ S « « » t ^ I 

W \ || t 1 N U \ Sk )Ut \U'< *\i IO )J lUJX.s-1 1U 11 1 M 
< I S . UM k J *. ' 1,. I v *d i > I s I tt I t i, U k 

15 1 k r t M > M n lp i*n i m i s >lU 

I 1 tT I I <> Jill IJ1 1 'Llv It P "> ^ UsS V t t ] v 

s >it-\r 

\|^t 1J \ > \ I S \ 1 1 it . I, i l< * I 1 

I k v s. v-s In i i sk x imj * i 1^17 \ >■* t 1*u l *i* ^ o 

m i u «. k kti 

m ( 4 U-> v > * J » s i ^ i ii on' H m i v u > 

i i r it - - tt i t h k , it \l < i i* 

1 3 kl k 1 1 I Kf ? Vl k. Is ulSs.lo X I \t •* 

i k is > n i k ^ m ^liUl \o u tils i p ->i ^ 

2$ x f -f i k 1 R Ms t kl s I \\ t t (K Jf* vl ^ n 

I it s » 1 v K t 1- n J< t \. o S 

s( in\ t i ^ [wi » k. t t i i i m \ h * it t^f 
Miii n til Mil ; i i * 

30 t IH i I ^1 ^ I S * 1 ,l« U Ml i 1 <J 

t !Oll< - 1 k,ll -t. ^ 1 ivsdslk is ■> \t )V\^\ V iT* " 
1 j N N I K (. k s f 1 ki kUt < k I 1 1 i { Us i 1 I k 0 1 \ 1 
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t ml ^pii « ^ ^ s <, us o ^ \ s i ^ o o** \ us-. 1 

n\» ^ I I r \ s-Js u 7 J ip>U a* li 

5 l i l j i u ^ > O J s \ i Ml [f Vi s v \ i ii i 

s i iU it \ 1 Us s > 

I t I M\^l 1 S vi. I I Ul | t It. I *l 1UI I 

s Q t\t \ \ \ „ iMs k> * qn lun 

10 1 i SJ U Ml A\ i \l« m\* t| f i r h tsp* 

^ k i \ ^ ' Mi ^ h ll )!lvU ^ J.i pi c t 

K ft * \ k 1 iKitS S l\ -t 111 1 |IU ^ l V 1 1 V k k 

tj I e> n >i ti i si m i i "Wf ut T j \p vn i i \ i 
i ^ d u i %II M S v 1 . 

IS v >„\Vjl i_ MHj v S\ir P"TiH« IRnM l 

li u v I s l ■> i iLkM\ 1 i o f *\ tu ^ v su l * 1 1 ii no 1 I i 
vamxstsa m m atasuna 

\ M > \ ) H l( l i k "MM 1 * iU) tl f Hiufh 

i. s O ' l\i "> t \ V J i» 1 I N Us MtlH I J S palv.t 

20 > > \ < ' "» \*, i i P » v -" J ™i oi 

I llMt t !. S t | t 0 v. ! 1T1 O U I L 1 1 *1 L 

u \ n l M ii k i i u t. 

^ (J > 0 Us 1 N n ^ >tH\ U v t a vl T J l is 

25 i sk s n Vi n l(l [i MuMOlI' tpr i« m J »t» 

> i ^ i >s o n'vu \s l ^<-'\ " J \t s M • I i * t 

i 1 OS U . u s ^ 1 ti pJ ui 

S >H \ Q 2 i_4 \1H i\M)i s N u I lif 

I 1 v' S V Ss> v n k sto i\ ^ wk* i u'so ^ 

30 o M n > V uo 1 ft. ill x ui - \ it p>^nNi V ) M 

->s I S \ i! i U M \ i i il n l i 1 IS ill - Tk 

t J 1 s s i K { i ioi 

Xs^s^\°™^\sk'^\ MW^VATRaKo i^MTl-Uiltf 
sa u, 4 ,0, , s unI st s tO K0:3 iusd SBQ ID NO ♦ .D\ jk. S»KO JD 



K IN I l< 1 ills us piL"iiiN \ VaMll^i 

1 i\ 1 I, Kl vl 1 K 
S ^ g > ^ ^ I ( ^ M v4' *.! tiv s t-T t- ^ K -> 

1 k k M ^ V (tt^ i ll'l'ViK 11 I v. t l M. |k fv Ut 

t s ,\ i-pk.u.n N o v ' «^<« *Nk * 0^11 k^imtl ,>r<, T T f a i ' 

10 v. v\ .J ^ <L^:P \* • „ ^u^Vxi «\* lh M> HJ tj> _*lucu ^vt^aciu 

\U\ 1 k 'i *K T ^ p iki't 4 v , , it l * ,s " u n i"> it \o <i l < 0 7 * 1 > ' >u i u u 
?V-r ^ ^i-ur^ul'* n !iV4 3p~>k ^tanv 

M'^M^s^^vJ C\\ t S'J-< k ^ 4 l i a k 

^ i iP> ^ i! -N ^ IV -nt-lK-Uni I i^a ntkl ^ 

M O tP NO *4 mk iS 1 » N 1 oi N OH i it v k\ t J \ l t 
- » v i! 4^MJ) xUi u>^A> 1 L '1 it i i iot* i i 

20 t SK " ^ u; \\ < s '> \HK ^ f .p t Mh a ^n* 

hi ^ I 1 v V„f >;■, <m i ^~ P>P<5 \ tv u >"J oil ^ xi^Cv^d in SEQ 

ll^o^' . «« ! NO ,i< coict.^ :nro acel i.-qiwiw 1 * W ' 5 >~ ^ 

2:5 fT^ \i i ^ I FA M >s;xl <f ^ IP V 1^ ipixwSAl ^;n> s«m^?hcl) <h k t S 
|,» h >Kt .«^\ ^ *t\" Xo^^^^^J' 3 p k.M l.i' Un-- ^^t^ats^i. Resits, I -ii * si J 

M O jj»\<j 3ii ^; O v S t , t v ^ ^^^^^ cm o iv ^ nvt « s 
L »\U tPN \i 1 itV 1^ ^ O ^ fpu* ^r;io a,\i a eqi.uHO U k 
30 ^ t , - '\ OQ- >>rM\ at!^ 



SbliiiA^>J:JA^iil>. 12F}'I\ i!k s^iunwvot ojM.h^.iix-k^x s i? v\ 
ID NO: 240 r'DNA.s sml SEQ I'D NO: 24; (p-r«!k,ssd wlw acid, ae^icej iit iiSSN 
u » ir: -nr AUl \ ^ t v j\ \ ? >vN x rvj<- n J *\ t \ s<«* 0 '2^'- .tp^lwuuas Fhs 
weeded tami ui DPH) \a shown hc-r«ia m Fizurc 12 of PCTVUS'X^&W, 
5 M'3f&£? (MTbS67 K the sequence of wksch disclosed in ris^ro* is A * 

Er-lw (MThJ6,h lb; CDMA mmo &ci4s seq^ote-A of which ore 
iSi5d»$ed 81 Vsrbon <* ^' . i 1 74: ] 352-1359 « 1 ^92 

10 J itof /. P4:i 3S9 t 1 992}; 

ottos'! k->. :xtuigau -S?h antigen. iUc s^a^necsof'ivhich ia diaciossii 
;i; Corned ei aL fnfctx & fomifmx. $9\$2i*$~$2)2 (1991}. 



Tilt' tV>3h>wing provides ji4jqueac*ii of some &ddiuoual Us^sVu pjotekts uwxl 
15 :u mo eon-p^t^n:; ami tVsssoi; psulcl^s of the invention; 

Slall3>mi^^ C#VAm-WSJ -Mia*2{Mrb7*u^ 
•ftju^i,^ m v> b\ hv--ii>ik\^-,\ ^ SKO"P tiiirloio ,VHf* and m SI 0 1T> V !;~f. 

C^-U^t hu 1t>- T > s^rotit appU ^on V> 'J v ^",<Wf 4.1-J its m ! S ,>t ^~7i" 

20 ShO ID NQ-4S and DFY ^Mli-MSI tMThllf), *te %<uwwe •>? 

*hi?h i* disced m SliQ ID \0:1 Ji t v c?>NA> vod U> NOrl* (protein) m the U.S. 
p j-uns s'ji^i \55;v!n o > 2^7 an>l «n fK^ K 1 1 S"" J 0"" I >' ap?hcL.tiur 

25 3S'.j:S3? O^Vfs) and cas round ^5, c-t:., feip:-'Avw,v.s;«ngi?r,atsUk ami 

Jhti iibovt; s^-jisK sis issi- dsscbiic^ its U.S. paum ^ppli^SiikHi-s Nsb. 
0v"525,4?5 '^:::2.? } 4.tt., Ur>.bSb : P>% t^^Mk^'mj WSlSj 12. 0S-"«M^?41, 

3D n^iV^irr it<^22^ '4. x i" 2T S4-m>j 'r,^ -m,] mY( \ ?j<u*n\ ,ip$>sV.)l\>r<; 
PCT.'US( "0 ' iS09 3 ; PCI' .'US ^6 ■" I f M07. F'CT-1 S 5 ^-' ; 05 1 4, K T/l IS 99/03265, 

WC^1W6: each ol ^vb.sv.,h is hu^in ij>Ci>i'pori^^ by f&ter^i-ce-. 
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Thf iiTit^SiH tj<s ^lxU h<riOMi wJikH i-olva*crpbK variant? 
cmsvn-Mytly modified varfcHiori.v as svcU as. tsitcr-- strain md intersTKj&ies M^'ohaa^fiftm 

5 hsl&Hih&UKs pspticks from Mvcc^ctenum or <ub*r #>unsj* These antigens imy be 
mofisfsoit. for example, by iuldhig kri^s st^aeiic^s .is. described hskw. Tb^ 

It. i| l ni^ " x 1 M ^ s « viIn nw, Ik ^ i o i iki up v m 

the hmm pmt&m. 

' kouxi j^Kyvpsido <> '"'''sj^i. s n iM..*^ri' lch.. to :s p s >4eyi HiU^ ,il 1.^,; 
u . L s O\ H i ^ft i'^'a.-i-p >i^.i>3 " -s 1 ft klOiitv' xi l 

an « us <- ix\>l ru* Hiv ooNi^flsd^ '"'in ^: tiio sm*iVj>i hi. M*'C£-.L% I Ao* 0 
k^iluH-s t'i tf-iKCiiu^ ,i ita ^fb ;V\ /toi .--lvo V 'ar^oti C i-_ '^iru;, r ionoi\H^ V 
IS .. . jcuvn v \-ittr i^nov ^ N-u ~ v i >o\ to % ^twiii-. ^ K p^fx-xrikk^ oTtK s\-a 

f'Oic-JUd** v u ^l'v o»J\. j a U l *a -i^o 'cku si* vc.JV-^>-ih> t,lt rwdih>"0 va^a^o, 
no lr > }1 si v \H \j| ]i, \ 1 t f{l 4 ^ hJ ^ \M 

■rr mn>.eT*n. Ad^uenb o; .'v ^cu=. .h^; n.-4c v.;i ihc Msior* jvki.i i *-> :-w 

30 ht s ?."« v, > 3* v * i-*t >y?tt*>t^ < ih- ux xilcv ^tsor rot 

i »u x <v *t it 'j a \< > t >w ^ i-Ko nvul at Km w xws dc lib J.nd a^ 

uft a p^^i? n -ryMf' % \s. o'Jiv M^r^iu ^ \ " ^jvoox 

I dto^^fu ^ o ' o'^^i'v- t^ibc t ' u\i \ i u \ ^ t ix-ji-t. 

e^Mparviii jl lIi ^ dv^nboi v^i I , i.a. tot; osj ^k^" \i 

25 1 t 1 L 1 ^ > ilO I iH \ ! Nil 1. »S1^-. U IMKH M N 

i v\. j kiooiio *n fib" vt ni ns»t »uJvl ; o»u. cop oos ^ju 'n^or^n* ^nts^or of itw\ no^crK- 

-\ T^'UtNKkniU, <-tsqu , lC. . 0\H^lKJ .3 \f]Oa p IK 'tVtt^lOtt 

u;vii!i ^ (.UlAi xiiio^ait Cv v ld^iu^ to b^LUsn U u-IkOIK'O equu-ccA viK-tOoiy 
30 ^-j \ ^ s'.is t^l ^ v . u v ' i or i , » ^s?i\^ i f I * . ^ N M>r ) i rt vt us io*^u ^ 

^:itrn hei<vr S^'H.'i \ oi ao m;u"^oi\ ruxirn^i, .het-vt ^Uisu^vvtvL 

^'K<-- SOk^sU^ ' v KVi .JlUll <5ut ^ i> x!u I pub 5V^lkX UiHvUMO I^VlI is 

^or i rs^n-K !\^i$wLM ^oi^r-. ^■hat-T'b^ xar,^^ ol o 3ioU^fU;\ ^ ^litq^o ^.\* 
n>\.OK^ v u k uuIm^o.^ ^.Smwn^v^M ri«V'W MlU?:^, Uv 



<\> 1 > --.tlijk. ^OUiK } ^11C 4 lU'KiJXil it . JN* -pl^t X % f OlVR 1 

be m mv order. 

l'i ' \f k rvKkWifunV-, k s C - kLv I [iOl^Kf l du> ■»! tfio tiisio'i pcuYn :soo 
5 > :Ui C> \, i\-> an ^uUuct^ -«o tt;T^ onvMv ^ V v *r a vt, a ^ ; >uk 

0' -^v'SKj Jr^lT^MC't.Uk't OJnj JlllS I 1 1 k3> 01 >>. *C Kit .Xi;UO'A 1 0*X idoiO til ' iT^ \^ll^ . 

v^l ■"p'lot \,n ^ic a^ sri^b *v o ^ > ar a iovhi ^ t\\ fr^n^n -i'i ft ^\ *fi iao\\ i>v< 
i ^ v . a i >ot ^ uk 1 N - o < HU "i ^ k- J v % k^v K 

aav.'rK\^ or\ «i? - v ol? ^.nrst.w^ 1 be 'oiirurix- c-j^v ™;ss;i»t n\V> ani 

10 uvi^C" ' N latxv; ;voi o + Jv: ^r: ^c" v?a^:xr\.? ^ c iiwt ^"o^y :mo-ro ot MTU^f 
V i V C V s y thi S C Ntr t | ^ u,> v* v t \T I i \ I'icLtiOsS r oriUi^uix 
m^rv^K.«1 srWMjtvKiUeR.* .ovi&i?* UrnSA. 

A osi i^hp^piKVxi^l f nv*ii\^ ^uatioodh ) 3i> t < ^ okxs^ 
u'r^k! oo'-yr^t ] t^" vOiK' i o [>ifi ^n>,\.shc uis o^ii i tu poh ..xpuiV *. 

IS M\CU\5 ru>n y-jwr ^ ol ^ 1 ^ ^ 1 * i-\mtoh c-^kk ,n iimx o« * 

k\Nt \ l\lir i 1 ltJI lO U\ iHU^ Kv' Nv lllUidv ^ V 

pab c,'^\cd m fVi on.ti\ ni^.^n pol^^i^p:\i; vpc^iiV dl} Si^»U i<t 

so Jk ; \^" \kI '<\k' lih, 1 wtvu:\ > 1 ' 1< x^l^ hi-io^ ^j^?cis„ Poo w^n si 

20 po'o ^ v pi^k-i- ^jV^i'-nytl; tN<VI pi L . ,i<tdlT WiS^ p^f uJo, f s . 1^1'^" t H\, 
."S^-'J 'eoO^ <sOU x CCS, MUlt J^'rK" vKsi UU\ ^ 1 . ^ ^' U^Vskbs.Ui.-, \. LUtKdtC i'- 

25 msaiif t*" 1 ho i^l p^'- ^ o T Tbo Uivk^ ^io^-j* k dv bo m 

t \v iKi] ;v*t,*u rSio Minn n <\"t* c o. bo Wt\i ?o iMiw 1 roli c>Jo-. 

as ! ojb^o^ p-'l^vok^cr trf a-, ums o P> 1 the MMnnp-ilan^os ttio *■ °U'»k VKv^ 
av 4 -M u t*A\ fVft ^v, Rjd^ be hosor \. ■^►ii> or Uon-^nk ;vK ^^pod^ 
30 1 x t 1> :«vn ! ,*>K' o -bo om\ ^li- it t 'is.api. VfA^rn; s.s\^ paorvpk'k n 

r d ^h n -> ^toit^i T - po.>ivptu1os ar> roi'^Us vn;od \ ui <i pt$ side i:\Vii, ^st^tt 

' UK ^ ^"H "tlv v.™ k 1.1 A 1 ^H^K< .K Ol 'l^lt^ <>p'KV| iJ^ ilO |Xp lil^s i vOl *V J 15 t ».d 

- a mil pernio Jti . ki ^a;'^ \t^a,s, t ^ ibosc ->l ^il irs i; s t? k t 



"L \ * i ii^ Oi '-iOKSJSjt 3 ' , 0 f^K^LfHl^ Ji.ll s K* V I k'S . 1 J't 

\m^u-cvos -5 H ^Uo I-le-usl .nmus o^-m ir yr^nih -f, c>>,MI B-J \, ^ R v-N 

Jn L j U ^ i . i i \ -> o k ,r 1 i ! i * * \ n 

\\ esc ^po-co : Jtpoo i h u\ ssskio- 1 ^ , i* * m €x ,rvu^ n rcscUt^ *is wtll ^ 
\h, , .V '\-i.uhi !'n> oris iMtck o^potu^ isiio ^\x$v't thui ciiiti. ftsivKv W U«v 

Us f * K >.i'T~K PKO , ,> t.f v in s ^ 1 1 \ "J\ ^ _ tf 

<- jcjfj <^ t ^ /:\ i '>->\^'j v l >ojo}£ >^ >v> ii:^ ^W^^c. \>ife:i:t i\{Y ] ^ v ^ 

^ *-! ^i,^ AiUt-L- ; so ;hc eoiKpi> u,ts m $ iv <ir tlif^poiinv 
u on iW v "<cts <sv <■ 'c <js?>. .iW ru i in * r-^x^^o io Jv-_ kO?i {^t>> t r. , 

h i J * xx^d to f^o* Ose ^KtiiLUcr n*^ c ! u ot^uit^i 'is ivliv i f ^:vnse .sn 

kTn 'M\Tls-?T>|nrLM^l tivh^-y .11 4 11 \ K <t IL -\it .^J IM [t> 

"\ ,u k'.s: , c^'"' t v-^ssi to dec .i.'^ tibuinii. a- a !es y a\0 
,\ N ^ i^K';sr ;laics-f ri ouh.r rsn^?- i^i dm Kosir&rd^l .j^p t^^i s'n» ihr^'m 

ii d m~j s <\j: \M\ui \i "\ i?k">'H>.^ -v IcW 'k* v I Viis^los of ssl i,: s o^s vie . , 
v iii pi* <ii\ 5 \*> i vl Oilier ^v-.ips.hho <: o aY ^HM'hm, c L n t- 

! 1 .las oii.r'. iv^ t^^ j aiL\., .i pa'iuuk^ iHAk\ i 5 

kMp'lCK'-, OOsi^fCl^^r ^OPVCrv^\0> R -\bfus ! > ^f^U'-'J Ct iVU 0 J dciCll^tC C*Mm«i 

.'uMiniU^ivtan'Ku'rrl^i «n cvju^tx^v uvxcl^o the Sr^qutpcs' s- o-k^Ks itui^' ^ i 
^Si»co:ii\5iK. L^pc issar^ 1 ^vUiisj saKsfU^l^^y r m\\ he ach^vro" K ^ru?'uu ^ i ! 4\H\k v ' 5 r 
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in t k t i ^ J u i 1 1 k o s m } n w l i 

" 1L * 1 M LS S f / \ tt.il ^ * 1 

k. I k ■} ^ 1^ k ll 1 \t I 1 t 

<M M 1 l r mi d I ivl ai 11 l t ^ I \ 1 \ 

S A \ o 111 i [ o \i k U 

U r i i i f i ^ i p k i * l k.i Ut \ i M 

I 1 > \ t *o ^ T 1 11 k i r i r i <- TT ipll ^ - ) 1 k k 

i a I o k i t i k k k u i ^ i i 1 1 k> i 

r m > i 1 h i n i i l o } j J n l i i ^ ii 

1.0 X 1 kl ■* «J I 1 1 I Ov. 1 i I 110 k kl } ""H 

j tkll t U k H Tk i 1'lKo I 11 ll Ml ll ill I 

ill i J. i it ll l ; l kill t i 1 1 * l 

1 I I if U I V \ IK Mi U till Uk k. N s 

j. k. k. i J lH\ kki k k k %v I i 1 1 into iJu J ^n\i i 

15 *\ \t \ \ v j. i i uH \ \ ^ n t \ t i t i d Uvit imi 

q o ii 1 1 i k. i: k. i I "* I ki tk s s i u vu in ai i 

i u i i (. \b 1 1 1 i is > "> t x. \ \ v 1 ■> i Mr u 

t f ' s o lil.i Lhh) s Hi n i i mi i k * J 

]♦ i si ( t (i \ H ^ j. i i Itu J i u k ii i k 

20 v KM ii sil 1 1M kl l <U i is -> i h \ i i tit 

\ j ii l n -i lU > i i iKl 5 M i\t, w t i t u.1 

111 l 5 k Ik 1 1 k \ S * r :t l a t ~ k.tl m 1 

11 S 1 I 1 i I ( t k\Ut I „ tf S 1 

l k K i n v i i iv i v t t 1 i t k 1 I k v t 

25 1 1 ut > i i n 1 t i it k k «t t tk t*^% 1 1 It I U T ^ 

LtK k.1 1 I Nil k. k. 11 (k. 3 1 i n %U s Ik ^ \ V ^ 1 -I "I It l» b\ 

ki l ■■ m i i v i k i k kiK k k 

t !•>->. t Itu \ i ji * i pltMohi 1, >n i I ii i i Im 

^ , kl k\ \ t k U I ti i k l s |t ttv k *. L S 

30 i i iKk is t t v k k I x n il l t 1 r tl \ 

It 11 f t I «• L 1 klk Ik ilk lo\u flv i ft k ^ 

x t i ^ At i 1 dv 1 il uqiK i i. *■ <. s L i 1 i Jt k i 1 k. <■ k k 

> t i u , i i i ) i U ll If l k 1 s x ) 1 v 1 1 ^ 1 

lo iMlKt, 1^ ki )t i 1 (. k. k. v Ikkk 1 L ^ t i^l Okld Ut 



VV »\ Sa i 



ll ^ 1 i. ~* 5 \ 1 \. k 1 ^ \ x ^ ) 1 I T*1 L V M L I H 1 v' 

tn M I v ~\ f 1 \ { v s J k m a i \ui itl l oJJ, 1 p dx. 

> i i it u s n k U i r \ h w i u.mi 

ot i > ^ i >J i 1 1 it i ti ». r ii l l i 

5 \ >[ id v ^ l'i V i llv 3 \ 1 1 t I U3 I I k i I' 1 * I i 

% KlA I i I 1 4. \ i I 1 s. i ^ q X' t *■ U I" I i I X t ^ 

it I n u\io i it < t T * n J s u itKi^ois t tA n 

v T t\i + t Ml Ot ll \ i ^tl I J I k \ v ! <• \ t t U 

i Ml l iL L l 1 i X I J h t dv I 1 > U i I 1 1 U ^d 

\ 1 1 t i ji i c j > \ I 'tan au n 'Ju 

it If "M t \l l pOl ^ 1 1 ! - 1 

|U1 v ill v d i dv ^ -> 1 1 II ^ i ^ 1 tili.1. v 1 v. 

1 I l lAv 1 y 1. I V N V < 1, W U \ \ } *. 1 I U 10 1 

15 t i 1 i * * i - ,1 1 \i 1 n K s t > i a t 

^ l tl \ V I l t I s ( d 1 K. U ^ 5 1 ^1 H ul \v I 

l vs l I s " > S J l I U ^ 1 "I id I 1 I 1 I it t 10 HO 1 I I li 

tr k 1 1 S \ ^ iLl J C v> 1U I ^ U ^ 1 I tl Oi 

1 iWl* I Ml - h<. ^11 K is I Ik I l\ illU 

.20 i 1 " 1 1 it t <• > v it 

vl I *1 <J 1 U M 

v i t t iHi i. u i (-1 

V 1 I I 1 i f 11 > 
1 Ul if I J XV 

25 ^ 1 o tl it lui u t Vt \-s in i Mi W t 
1 v \ i t x * h om ^ I ^ P 1 
\i l SX I o ii i" 1 I 

^ ^ ,U\( t x 

» r x l i » j 1 1 * 4 i ) 
30 ft i Kir t o s u 1 1 k a xtmi lT idu 

A 1 ^ 1 sfl l l kl JvDtn ^ 11 OO or M^v^lL ^ I M 
k 11 I K J 11 t <J LI 11 f 0 I J K I t I k i v I 

! 1 nl i d i \ 1 u i\ m n i l 3 v 1 -^ni •. f r > 
ii i ii ^ i t i t ii a. 1^ n. v k k i p* iKf T 'UK t t ml i 

IS 
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s 1 t Ki M 1 ^ t t t s, 1 J 1 "'ki « lUt I 1 t > t 

] 1 1 j is 1> 'iH s S |l( SI ft 1 I 1 K v^l 1 1 t *t 
V k 1 I I II I I SI I It I 

T f t s. I L ^ t Jl <U 1 11 1 v H 1 1 

S ) pi \ i 1 1 i Ui\i r > un h k 1 qiun 

I i I 1 } ^1 { 1 I t. I 1 t 1 i JL U j. v T lpl 

id <>{. i ~>r ihr i I n \ K\ 
I i ,t i xv I nil k u d uts ui 

i. i i 1 1 1 mm s l. \"H ] L kit l T IK 1 

10 t. i b i us^i*.-h.^s r a 01 1 lr ,v i <-i*p Uv J*. 

II k!Kl J l (Mil < i t ]U 1 1 * i I 

i jp <- ir ^ in u ji lL I l 1 > 12 o 1 ui t M l mt i 

Hi J I p I MM i 10 1 1 1 It v l U 1 t I d is s 

IS ^ li t i \ \\t oi * n s ft v M s u 1 ui I j l 

1 M U 1L Ml t 1 I i. i. <. si |U I L itt i 1,1 t 3 _ 1 I 

! f \ Mt i> I I t l t I 1 1 >R l) v llu M I 

\ lt.1 M i pi I )1 K v. I i > t S { U C 

t , 1 1 1 11 1 s 1 t Vl s ] L ^ , t s (KfOl 

20 k -i] i M t T 1 S * ^ t- J i v J *\ f- v Ut i 

\ K U 1 \ M ^IsOl l( t M I U iU « 1 * 1 sil i 

I M 1 It O K N 1 " t n ill) 1 llJU t *s 

v h mt - <k ii kL t U) 1 st h t t t •* t k- 

t 11 1 1 t ! ) ^ t i Hi il I r ki'l tht ti 

25 ii t s n \ n i itil t tv( I 

S d 1 | I <3 I «. I i s i lit ^ t C 

1 J lit d 1 1 J L ) k it t U U U IP1 i J v I > L 

^ t. I nt i 1 »sx tt H'\ l v -T t I 

H U 1 C k ^ I 4 ' \V t f Sl^ 

30 *H ki lit t I tt^ t Ui t r n m >i It s 

f lis u J *ti > ppt >vl tn u at mKu >l 

k 1 1 I t ■> \k >m 1 1 <• > 11 1 J 1 d Uk \d 1 I t k 

t > 1 1 id 1 \ { 1 n l k ^ I K 1 1 1 s <K t, lit. 

l 1 I 1 1 i ! 1 ) i ! t^k \ t 1 1 M 1 U<*tk 1 iv 
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r X t I si l J I 1 ll m 1 1 \ H h l l tt- I 

4 ■> t t u f \ N« j S T >^ U i tKS^ « * \ ,»o t \ 

[I In* is ) I U U I I I 4 I ft I I 1 > N 

i hut 1 i i i m \ i v 1 ) t ^ I Up* J U s 

5 11 f 1 V) 

^ t I k IN \ i K<. U I 1 k I I ^ \ _i 1 lOl 

« i ot t i k u u t £. 1 I ii il « 1 t i. - <- i 
i I _ i i u i 5 l i vJl t i \ j t ih-t' >i i 1 

mi 3 j. t. j 1 i hn ^ i i v i t i i t 

IS j i i i r \ «. t i us u u n k 1 «. i I k f o 

I i t t v v. » i ^ llau » m t lj i n m t lit) If li i 

«. \ i r i hSi r l * s i t i s \\ ■> *f r uv^ 

v i ix i x -i I i * t 1 1 ib K mi a i n u r s i 

Till ! f t 1 pUN I U i Jl! J m I L II K 

15 1 i i it th t ^ h it ot i ! ilv. t ^ * VP \ 

II * J i s i <. I <. Ck i k i 1 l a ^ 
i \ ik \ i i ~il i n >m u i if m v 1 1 i i m \ i i 

i m n d 1 i v | * t i i «. is Hit U u ysXU 

\ m r l i t i t i J b n r \ u- v 1 

20 r v «\ l i iki t i^1b i i Ml M pi U> t 

s. i m m i n ♦ i * 1 J i 1 i Vi i ii \ J t 

H. f 5 1 o 1 1 k i ii 'ti i d to \ t 5 

s 1 1 i J r v vi i i m ut tn i l hull 

1 1 _ l 1 in ad n u, K ir it i o i os out 

2S i i^i j s \ * % I f" \ i i f irl t j n v\ n ^ > f> i 

* •> <. * M > »i oun u \ia i i <. i a 

uu * i T l * It IT 1 t "IK NN I l 1 1 V[ N b NUl 

11 I \ l I < k I r M \ i II t 1 1 1-51 1 >\ V 

11 1 k S I U I t « i 3 i K 1 It d 1 t l 1 lis 

30 tl *1 ! LA H | ] l 1> S.| 1 U JX\i N o is nit*, i 

-> i v i u 1 K \ i X s - i Kt'i U'o i * U u i if \ 

it i t i t * M t ^ * < 4s ( ^ 

T 1 1 i s.1 tn 1 » upil i i J i il 1 til n u nU i k 

i ill , iKisdm > hi N U i v < N x ♦ ^ 
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k Kr ^ r f i j * v 1 * pi n n \ ? <. 

i v. i > \^X] 11 \\ •> t U p i Hm s lu »l 

tiL)l<.^s'j.i-f»4 ii J i dk nil u t 5 W\j p id 

t l U i i \ is u u i tt i n t is i l J ^ ■> nr t i t i \ 

5 f \ ) s l l i i \ -in n ii i >t >'i \ 

l o i a l 1 on II ti i u( I I sun IjI u * v. Ii au 

I it M < Ol » \ s ss I ^ ^ \ \ 

1 I p L xi i \ k u I 4 1 l it 11 J 

10 t <\. ! r ) s l l i t W s U k i !k>tp l 

1 l v s », ut i lt 1 1 li Mir * IK . t t 

r i. i i |x ii i i ii >m i 1 1 i i. n L 1 i. 5 c 
i u n is \ k t s K sf w \ cu ai i\ s l Jli i I pr U i i k >s i \ i 
i n 1 d u I il uo * K 1 1 u s K j u i i u h « a i 

15 o «\u i i-i i^ s j "i ^ u -n t\ i iinoi n i i l^. k r 1 1 s- 

1 It | t 1 jl I U i_tiS s^K.1. it "s I i f 0 F 1 

lj oh xi im o* i nr is* I o k > \ > ^ 

1 «.>s ) (. I \ *\ s t t | I i t J t \ J i s pt <■ i d 
i i \i< ti I * 1 1 ur * i Is vU n iv d s^l 

20 iti i ux its sr j i\ I dxi it t i, \ l! i 

i n i \ *v J it v m \ Ui W Ov \\ *. spk k I n 1 1 k I % t 

k s it i ~i t lj v M p s 1 J V t n u i s ,^ u i i i 1 0 io 

a i xl s> i I ii mn a nut > i ( \ *s r 

j * \ } i t ir u c s on* i 

25 > m t uu b \ i a i i i i ii i 3\> 1 - Ur 

i. t % i. ~\ t \ Ibi ti M u ■> ioi ist m nt % n 1 
i a t t 1 1 ^ is iu 

lo "i 1 tn n \ p<- ii v sC\ r >, ii l I si 

t l k I l\ ! 1 1 1 J- « "» l U t t V 

3D s« K l ^ i J 1 kh h t o n r it t 

t U a*, u i l i H^MaJh b its > tlx t 

! it,] list so L p*i t I t Kt v I t 10 U 01 X 4> I v. I. tip If. 

il 1 1 \ i p I 11 \ s t u 1 I st h 1 Htl 1 1 J A. 1 1 



ai I s bo l Ok i i iln Htm -on >^ kin k 

\ t t i 11 n n v d * t ^ ki tL } s J ?o 

1 it ut k k it k i K v\ tn o n - 

! k l M IX t v k l k l v *0 ^ 1* iX *iv 0 ^ qiU 

f i r i It t t k 1 pr\ t \ 1 1 ^ O* 1 i kll 1 N k K vr vK I I 

t i It Ht O I i*l V ^ i ^> T kk. % i 1 

l1i>A t * ^ l pi i I 1 ^. 1 I- 1 K MT dl*\sf i k LI 1 

k-v t 0) U O 0 v«n.l iDI UOI \ Kfel i ■> K 1 L I 1 I \ K 

^1 k Lit s 1 I, \l I I 11 t Ik, 1 1 tl i K 1 I 1 t \N II Ski 

11* I i. ^ iji 1 v M*b- 1 >1 111 I lsi 1t t J.K i I 'Hi ? 
f 1 T 1 I \.s i I I I Pilk *1 1 Id \ N s ^ Hi 

J,X IT 1 1 1 tf I t I 1 111 1st 1 1 v >p 1 1 ^ i- ^ k h < 

Is L'O T1 t\ KK1 t U 1 0 k U i 

O t,lv, i.i t " 1 ^ k*. I l k I klM r 
l * v*l ks( u i k , f t i i\l \ N ) k \ n^Mi 

L i k ik t^ k 1 il kv.k. lU i Kk \n i ivnin i *tk ia 

L 11 Imtitdj >i tv tin >1 ) Ik i s > in tu k nU 

I k f 1 1 k k l ^ * * J 1 1 k, 1 l k.v *1 k. v tl v vkJUt v 

lk kj i t kv. in Ik t \ k i i (1 l hk | mi 

\ vk>l l ^ 1 W W v 1 l t\! d\M ' I i' O J 

ji ii k 1 k r t i \ ~>i ) k id ^ i> in v i t ^ ib n t -n fk i ^ J 

it t * t 1 v \ U > 1 o _ l I x P 3 i M "l i 

ki k t j t k v. ir 1 L t t k «, t t v I i v 1 1 x t 

>tt iXMPiv if t U sk j i >t i ti» h Int. Vui Uo 
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^ *o>v?,<; hn^t . M htS^Lv M wo i ■W^l < * ui , ,v~> ^pksrk<nt3) 

<\^e e\_^n^e o« o a £ufi,Hu- ^ PL! J I 1\ i*iLU Y oiv-i&w * ,u Uupk 1 

%k-c^k-g.<«i* i>hov st> JuNJuiii: ^tiiina hips lvsJ ^< ucatr ihc ^h^m^H PlkH P 
i^t^ a Mwp.jfv'OSJrtn f :jo pioyrv.--^, ? a%k-ok-rit skcl^i FeT'; <v £Vr>l-nk\ k*W 
}\{ i 3:? . -i6*> 1 1 ^iT J ^h" rvJhml nvii 1-. ^nssfai > ;h*. iruhixl ibi_\?i.K 1 -n ll^uif 
*k S s IfttOs ~ " N * J i.\ 'IK: pikiji.j^, l.j % abiM up ^'i'' vx,ik ,v icas y\ di 

^ o<;: :d^.;d s^tier^c o r clusyr 01 a s.<m\i ^^roc* Two ctasic^ ^qik3.hx- as? 

PH ,t rv^r j jo Nti^irnoe ^osnp Jt^l to ^liics W m\,uos>co<; 10 Jetcns is e t^nc 

20 r^Oi.k -oV^Ss -1 lc-i L ;r^i wci i;<> ^13, "vv^^kkxs ^p;, PIJ H? <vr> h* oM<^nvd 
;3\'sn iht? s^oesiLC aitdUsio t-on^su- p.u-k^c. c v s avon " \ *>( J , 

25 ►iK'i4i.it-^\.^i , l *0 n \^-vki,: S h \.,c l-i^/frt ^ ;^-i4)Cil*~") ^ A'J^NI 
t ' , f hyv' 4u--4;v3 .^W3„ re^x^ncK ^ouw^c- l "nr p^fUpi sj. Bl A.S f 
v s\ ;s jv^i dbk vdA N<HiOuoh Ci x v f<v Eso^dMokM^ bi^ra.atior 

30 Ah^Ji t^iiVi tiviVb «s^Lsiv ^"-nK' p^t^mvi--\ i ii i i l -.\i fJiriL-U^k? ico^o T Abort sh u :jr<l v\ ^ 
aca? ;iiv .i,s3t^e \ii£;'is si a tlti iKi^o t(\]u?-!icc \ w retain H 10 the ne^Nvrnvxl 
Av^i x,' 1 ^ ^iro^'^y ( j Jiv( J\j{ *i v^r-\j * llteso 31^1^1 ijcj^htiorfi'-i ^ vsxi Ku^ ;k! at 
s i kl u inh 1 \t ! Mi. sii,lv^ HM'- v m r'rx I «, 1 f N v t^vlht, Ul 
t,\:t'Hv\U : ^ttx-i'^i i Uotu< 0" s h s^Le-ue tor ^ ^ Use cLirmldV - al g£3"i Jv.t 



the parameters 3M (njwiird score fyr u pair of xussdmsar^Jat?^ always > <T> stid N 
(pes^Hy score foe roistiKHdh'tsg ressdue!-.; ahv\ns ■-■"{).). Far amnio acid ssqisctsCSx ;* 
>iuor*u£ XMtu\ v ^ it\'i1 m *\i eukle ^c armiljtive »ciw-fc. F ■acajou !>t the <*<y »| tuts v 
$ each direction are halted when- the cumulative «Hgom*m *eor«s fulls o (X by she <ju«ussily X 
jn -vlki^ j ml x ( . 'iv I Mil Utitm v 2 * ^ ' N ^ r-dow uju. *o iK 
OvCiimi'b^a ..Torn- suoro scLinv^seosin^i re^eiie 4 il*£rn;<STU\ or fht etui oU'itb?r 
sa^ace js eeaehed. The? BLAST aJijOfUhrti parameters W, T, m4 X deiertums; Hie 

k > i i s ' us ^ ' ,i <jt >. i "K»f\ )^\un j<fo' t uki.Mi.^ si. iksuv 

1.0 usss as defaults a venrdieftgth s'Wt of 3 1 . ass expectation {£) or iu, M~5, N"~? an<3 >s 
eorrpaei'von both strasids For anient; siclil ss&siienetjs ihe BLASTP psoe.L^m uses as 
d„'taulh .i iM,^ilrj5^l' ii' „\ Kd rvpeMaHo iU)-it >\ „s.3d the BI/WMy- a nnis ^ r&atrLx 
$.«.v Htfnikoff & Henitoii; P*vc Xati. Acad Sci. USA SV:I091S 09*9)1 aJjgnmsnt* {&} 
ol Hi. sxpectatsosi ih) of K\ M ::: \ N ::: --4, ;ernj a c:s?r?ep:ie^o*i ft f both jSraiKia. 

1.5 T1»f BLAST afgunshs;} abxs performs ,t suusHchI analysis, of Sh-c ^iuiiJarity 

b<e^v£4;r% isKiy&iscif-s ^eV. *\£.,..Karlhi& AJhobu, iVw Mxtd Sxt. i. r SA 

f /0:5B7^-.i i ?S? {]:>1>3)), Ont-: rsiva^uv <*s"^fji6jsmy provkisu by die BLAST aigorsthm h 
the sroaitest sum |\rot)ah$IHy ^NtK '^hK.h firovides an indication of the probability by 
which a mate-h between two nudeolkie or unsm'3 aoiil se^su^ vnHild \>cew by chance. 

20 \ ,h c\\mpk\ ^ sux lac ^\,- s* evmxdore' ^ a r e-kvejno-- 4 ivqi-erii- : v > ie ssr.i l?sf 

'-Ut 5 pfO*U^ 1 i"v J ij.t V soi Oi 'I t II^,." v ^ ^^.u i 0i„ \> )lvk \ 1 u i 

k s? L\ in .:boU > o ..re .vol' toN > I ^''^ <mJ » >\ '>.-^.'i 

25 PDJ ^"M-CLKOTIPE COMPOSITIONS 

\ i \iH\M^ tf e-itir , ^SW'not -no "po ^-hk ^fer % \ 

Th«efV*re. & DNA ss^rricsit eixodijii; si pft3ypepritk refers to a DMA styn-K^i ttet c&ntasn^ 
orstfof morcvf^rm^'se^'Aenkes yens vtibsl^sst^Ilv isol^d sway froni, orpijrifed tfc* 
30 frosru s^Uti ^riwrfjti:. DNA of the ; s p^^A< iV^us whsch th^ DNA iSgsniiM k obtained. 

hKhjxki^ ivsthin i^i-s t*r?ri^ vf DNA se^ent"' and "polyaiickotidc" &rs? DNAscgKiems an4 
srt?a!kf S'iis^ncnlx of such ;>cg;ncni-s s ar ; iJ <^sn racomhiesani vtjc^rM, inciu<ihig, for 
ftvmjsl^. plssanids, i^s^ynds. phag^snsds, phage, siruses. rtsid the like. 

■?1 
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1 1 xkUs^i',4.. on s ^h' 'licrK ^x pstt> -it m\ sxiMi* ^ivs i Jcs i^Uku 
v k ^ 1 1> d <>1n p* L ^ , t p-n 'i N ^ v i^^n > i l vi'n uj. kiss" etrrt ~>i 
o^^out-c iULv\ivv.a^ Ui Kv>PiieriK<« to ^loot m^.' ui^u s-^jes ct^d^'ONOi 5 nc;ou^ 



it i f V>1 L 1 <J kk U I H ) i. -, 1 1 1 U*M v. O N H 

•> ^ 1 > ^ Til > i s ! \ 1 o ^ trj ->{i u *■ r 1 1 or i 

l t k i » 1 t I I- t Kt\ I'll Ml 1 Ik' 

{ 1 I, t UuT I \ 1 \ .ill It U 10 f 1\ 1 vlui 1 tK U 

5 ] f ^t it hiii I ^tlL 1 J <. N i * v\ i k i I is I ^ ' <J - 

^ k, k 0 " ^ Us ^1 ^ U tu ^ 1*0 lx\ 

i >_ ->1 <. cs n k *t K p m it i k i t u \i H v 
i kK U tt\l i t ». 1 ti u is l b i nhfL t m\ 
10 ,u i i >r j ^vN ^ it u ^in r n \i v 

i mi ipk l in s ii it x ui s *k h i\t swl * t Ki i uJ 
t f t i r% k iur i 1 M Jo k > i * > in J 

hi * kI nib up ),Ht t n *t ^ n t i \ 1 ) K s fet, 
i s| ,si i it i di. "it k I i I N \; n >.k^l H ^ * pk 
IS 1 s* ^ ^ \r -> il t u ] i x >t\hoi* tiiNt. i i mSm ih st x nt 

^ i Kit K"0 ^ "> n , <_i > 0 v Us t wn^M \ i > k Mk 

i 1 it >. t n i * t * 1 ltfTT 1 i \ \ » i » * i > ilhl b s i n i i 

Ma. \ 1 ii'u M * * ' 1 v 1 t l u 1 ,i 

21} i l j t t kit <- f v t u i v I n , 1 1 > ui* t u qu I ui 

t^\^ i, v U k v it 1 v i Sin 1 kK jx I i 1 t ^ \ Mil ipI 

4 1 k v K II k i, s T I 1, > v K N Iv t 1 \ J I t k tU i', 

Hs - lu * ]\\ km vkd v \speuKa3> c.i u ^l. i n^it 

l\ k \ <- V <• L pol v. v. (k I it k. p k.<i Hi 1 Ml * I p U t 

25 i Mktim 1-1 lkk iK kn t i s ^ N n k o t st. b. t kx 

(L Jt kit 1 I ^ *l 1 t K s k v 'U JK t ll V k 11 1 vias 

I ] kji kl K Itui k II U I H£ Ik I kl k k K I ii kl k s 

u i u ) k if | i T i u k N v u 1 1 -i ir i ^it i k i >t 
t < lKi i.. i u. a m \ kJ n \u\mt U k\^n 1 1^ I 

M l I i. k 1 if > i u l L T k i. I >. r ■> k l s lp l so 



roiwuiicmiH iut Mit u vnuuuruiisi/uwn 

1 t u ikk i s i n p ptM x i i n 1 i k-,ik. m$ 

( t< t , !\ (\ )) N] I O Ik I kWiv C k-tlt 



VV »\ Sa i 



tit d U \k 1 I k 1 I 1 ^1^ i, ^ ^ U >\\ t 1 

i U j\ \ 1 lU ^ i M <.p s- 1 1 1 1 M t \ h v3\ I f ft t IT k t 

1.11 til l d L I J t Mi | t <\ 1 v i S U 

i. u i 1 n ^ ij l it i S\t ^ fl l l n iP K s U 

5 k a t 1 mi \ in d •> x 1 1 s * * % s \ ^ x < \ n n « 

/ ^. i \ t * 0 1 t 1 Hi i M Kll ki i * 

s. 'iH 1 s Js ] "s. )\ \ hi tl l TX'h 1 t 1 ] X it IT UlfJ 

lUl>^*pv,p^ U vl ^ Itscsl t v 1 t s it's H i 1 k 1 I I 

i Si i il\ ] t l\ M 1 i k i pi K 1 r i ^ J 1 3 * 1 

10 X s 1 { 1 ]1 t » v \\ 1 p "J I I <~ \ U 1 1 \J 1 v " 

1 1 ^ 1 uLt l\ \ 1 U I U U S vl 

\ T ll N> f 0 , ^ «, k 0 1 I] NLf 1 \U 1 1 I > 

im. til n v i ti r i i « 1 •» m a\ 

I i us i I it r\ -w qi 1 d d v v i ib ^ \ * 
IS ^ «. i "\ t •> i !«■ i •. t l ^ > P Is u I i * p ^ at p i t l s i < b i r 

111 l ur K I I ^ LL Jl! 1 Uu 1 H. L.O v k K U* T I 

1 1 t i ll 1 * V U 1 I 1 1 *>S "I 1 I tl X t S > ( »L\ 

uin 1 r v. t ( r *. n r i i y, n \v. ii <- qu i 

i 1 i i U v. i qi 1 v m > > b i I v t h 

20 ik i ihmn l MS 1 i Mti Pu k w Uhu ^1 1 v, \ un.lr 

kkr t j. M I *ii s I u i K i vk\ n v J' i K l v 1 1 in v 
1 i r ol a t i i \ ] lv 11 k, > m i\t l\u I w. 

MMl -o \* » I s , t •* * t I I ^ H> v rd 

^ L pi 1 t v lc\ t tkpi l - 1 i'k l\k i i r a 

25 'i * s \ irs s. r s i d t i ti ipi ti il.to i i.q u 

^ Ik l W t <" 1 H T p 1 I it I I* tl Is jl \ U 1 1 H t 1 3 

% t s ( amn i ai r qu^ k. i 1 r u m t i 4 k or i 
x h } i Ilk i i Lt quki ms I- l If tnni us i.sn t *d 

kl 1 s VS. lis Xkl ft! i Jlvt lJlK I SU t 

30 u I t n i ^i. .Kls. i 1 m ib^k i t s i^ s i \ t 1 

i n i P\ \ si ki i hk. ut vU^s H tt3^ s bL i s sit j u t i l 

N )tk i t i it i n i ut k-Hieiv ar h .inn. 

llv 1^1 t, v.h t M t I IN M|l lu \S Pll ^ xllN. 11 ts 



a<u;^ fk^Vo 1 ^ -.uk:/, yp;<fi^i,J \'i & -Vk »!■ *\aa>es\ u: <x- 1 BKauU\ 

r.\ ;o< i + l>«> in Icnch c „ *"jr t'.-^i^ ot o: to,. 0 * ^ ■-• ,^ki animal :e the ur^U f oa^Ke 
5 t il U'rps'airT-> ^ + r^X a "2 * 1 he ^ i tk-Uu^furu^ bo -sxiuvkco 4!? 
i^o-iboa i\w o.id o oy -i-qatiKtb ^umI*^ r W- j cvin^^ *&vkik~ 

Ot\ vioh tbtk^K'ntccY^aic i- yxo-ov PCP (h Tud m .,\> , Si» » 
^ h (| wii \ i \ ^ i 1 i tt t s. ' t\ dlt iK i* i 
\n j si M> _ tt bo jj._t^„ tUr * =v' iv f u x i ! *3 
10 <av u-rij os .3 lOMipl ac vi V* R * -t\ J-\ o^opn pnrne^ »ur \ „d twi th> \iu>'\ n m 
^ ,tJ r ^ a.tisr ibv> opyis . o k i ^quec eu. v*uukOM *o a [wi.il ^vt-uoe 5*av W -.ciucx "J 
n v .uvn^k O'^u " if'i ,xpu*i N| M u a ^zquziKC an-J ap^t\cr ^X'Cr'-k to * \n><wu 

-o^v 1 ^ k ajr-MCed .tqiu" a*t ^jvo ^b ewy, u, <t or*i roe. id ol 
.xoip ilkvu 1 v v>t*b 'bo v*ivu t*nl vi p-sts^ t a> -,x.-),0 pm ^ <p X"fic h5V Vrsnw- 
15 v^rn i \uuuno[ oil ki s, pt^cs^c ^luch n\vns^ tPsnvn- sh*U r;^ w o^nv o- 

".s ^ J ■* v \ IVUtH" ^ ^iOtt t J^jUlW, ^ l >l~ VU> H\ r tUCi,i aiL "i 1 iiEx. ^" of liki i^tl 

20 < [i mo U'Jr .rkiluJusq^ im^ \ t k o,ir;MT.- sVK ^Uk-ei^ino ,w*k f> ( 8,\\t\ ^ 
V : ^ . .V f h ^k! v a ^ir^ e< K *F<3i)vt; >'£ ^' . \.« ' .-t-^iv J; t P-s „'i^M^ 
, ^'j,^ Q-t ct vseiV\^ .-n 5' 5 'V-* An^iUfH'^iivi u ^ a ^tb: ^i^l'S^i to oln^t a t^l 

hi !.t.t ^niUiKvt, n ic-po^- - i^i^iu a I J? leuyh cl ?s - «\ stqucixLO b> 

*\J^v Krp j Halt* S^ ar. hc^ n>i o'^Ho^tio PS { - ^eixtalb^ ^ptitb* is^J 
is uj' ^ oK\ui u- 1 , ^v pi } ^ \vi cbc~ .i-u iao^ I S J 1 uk»\ be i s^J 

to io\*^ a "o;^^ \k ii) Lx.-o ; ojk-Rcc PiJ^l k^x^b P\ \ ^1.^10^ c^nu> ^liv ! bo 
-ob^a 1 cJ visshv. d v>s ^ok rt <■ tu5-yroiit- 

a :vi ,x^^i ^nJ^^.v^prtKk^H T^v 01 fuaoti p^^oir.r <>s 



25 



VV »\ Sa i 



it i i ' ii i y r* * v i^i. n t p i-^ P\ V tot yt\W m 
> iv.ss i " \p I ii i | m v s i o i il r i Iv. k. \o 

k i k k v I It 1 ^1 ,1 Kfs 1 k (. k 1 h 1 1 K U in 1 

i. tic tl i- < *v rii Li ^ mvKn>li n lh u t i ^ 

S i i\dUu i \i sn 1 pi I K| n 4 

s '■ill 111 id 1 s h t 1 \ k K I I Jk K ii ii T 51 

I l\ lit s ^1 \ 1 | oK 1 Ik ( * v \ T. 0 kl I "1 * Sk W 1 

I K J ^ (d s vl iJ* kk ! -> i vltt X i ^ I J U »' t k 

s. if i a n ii ii | i*a Mil ^ih(i lu 

ID k 0 Ii i \ V t i J[ H , k\ i i [tl I i 1 ■> 1 1 * \ vl 

it i, 1 Ilk i\ K I * ilk 1 r 1 % I 1^ \. 

\fl T Ik 1 ^ Ml l 1 Lv k \ ^ v it 3 i k 1 b 

v. I k. 1 1 Kl J- k U L U k i \ 1 ) [ 5 1 t r 1 k t J ^ Is * UV 

vi 1 il k 101 v I \ n i * 'i KUv i it i i t t ihua i 
15 s( t i k u\ it t iu m i u k r U1 -"nr hi * k>r 

Ipl 1 V ^ l X JUL I I vl lO 1 J H K t ml ! k w v 

i ci. n mi i i ! i o i k i \ \v ki i n. 1 1 n k 

Jl Kk * U It k i s f<- lx-t tvii * i v k.M 31 ia U « 1 J v ! V! k 1 1 1 
kv i I T U r> v v t L p i. la f I t v|M i t V its 

30 ) h\\ tn i ir s I 

1. v v L i it o t i ki ti r ii^ i d w 1 1 ti jt 

v k 0 vV(i iJ 1 0 1 Ik Uk. I ? 1 k H k ^ 'Ut v\ ^ t k!l 

} ( i I i i Ik * m pi. p i) <- i i > o i.)uU"T\MiU Ui tv 

v l I L \ v I l l> It I vl l d I , v n J v l 

25 1 t v \ i ti i k i ii s t\ j j hi n in \ i k "k 

U JU *t HI k ,Tt4 k. 1 id 1 v Ilk. ill t t> k,CH n 1 i n 

ilk, 1 i \ \ VU k. i l bk kl o u4 i u *i ivu I l v 

11 M k I l-k 

t, U k- il (A k. X \,1 1 It \ i tM f> 1 Wlok 

30 'I i U 1 U I l\t 1 Ii I 0 11 i ki i t ItL 1 ttN \| t V 

V pin t 9n tku s U 1 'o \ 'vi 

^ ^ ^ -v t Is 1 p 0 U 1 k * I \ t 1 K IK l 

I ^ f J^s . \ Ml 1 t k Kl t t "} p 1 v"*lv. > ki IT K k k it * l r 

\ ipl 1 M U ^ V ^ " IU 1 1 IKK M >v hllluk 



(P^ _ X ~V "> > " >4 . *n li.unr f ' t l«-st i< lx i nv^ 
ir v i ->t ^si th V. I \ i I Vy~i1 ^ ^ * il I'itt lU x<o v ^ 

* i K i > - i «■ " « k l % h M'K »<U p iHiO K j < \ 
1 ; U X ^ (.L 4 i 1 Xt N r Ilk MM i I ' ii « V * » <, < 

s i \ i "i I k i h'i mM uUuft). hIjv I I » ' lb v 

: H 1J =1 12 \ *\ x. , s 1 T lu 1 > t M 1 \ „ i d t O Is T 1 r\> ^ K 4 

^l-M t >K «txp dv U t\ \* ? Ol f - X A'v.ur IK^M^Ii^ 

u i i i ^ V J t i x )v) nt v tJ v. ) •■< ]i i v l«v I sKi pt ^ i n H 

10 f l «. 1 tO txlUi. 'HI ]Vl I f 

'r l ^op'v^ li^n dp-M p p'Kv. )x vwi i - l Kn v 
rf^i i ii ^->l i* lo j j urt i p\i r null t xronu 

t \ r i I w vi 1 * »v ,Ui ^1 ^ vt lUl -> I IK' ^ *Ll l ltv 
IS 1 V I 1 sk 1 il k. 1 J i \ lv<* I SP'IUVN^ 10 1 <^ «-<.0 *U 1 ii 

,.qu„ t v tou <• a h v ^ u t ot i v u ,i j i uX - ^ iri< i 1 tx. 
t x,l m K r I i it T v hpx I i 1 "'i\i T r\>i m-uh 0W 

v<lj l ^'vltlU 1 JIN 1 > v. K U 1>A* t N Ul l h v* )K.vl ~ 

i^iKI i-k'rus,, * \{ { t i i h n h««U^''». J 
20 \i rU t >x > *• , <, \ n h « t * > i ^ t *\ ' 

% \ it * i \p lulu I K\h *v' U X L vbtHO dli lil 

o i v j\ ">kI *iu v f N iiiAii i eb r n u i f 1 <. n » ax>r t > 

vd ft \ ki > «d io <^ L t u nH si jiu v v <. t HuP\ V 

VfHMO vdJ>l - >1kl\ I vHf\l 0t ^^U S 1 NU', NVS^IN 

25 tl v s Iju son nh u xu \ n-> fk it t Us-.vi rv^lea it 1 

l v -Ot\M<) sw!-i<v.i L l Kl 1 Mil ttSvO-\ ti^bVv v j ^ 

It P Vi 1 SUH k itin \1 >i KUvdl ^ v i iBRi 'llixlll^l k III. 

1^ ^ ToU U v > 0-t v\ I tu ^*|U. p VI v.^^ KM 

3?) v v it) sini H IT 1 f ttiV ^ll iri I U'OvfN " il 

\n* <. v.u v,- o s v-1 i f *t \itil v. u - >to i[>.\u i a i i n 

Hi ll« ll I VaXI 1 1 I > ) f <- * * I v. ^ 5 v K.'XldlX l 1 

ill v n\-v d 1 ^ rs mi N * s Mh t iu t it o l Ot > ot 

s. K \ i I Ji) Oh L iu U 1' Js. Hp'! it K »u 5>M P ^» 



^ Vt*i> s i ilfU l\ba> oVW^,, K-Kb (Yv' ju>usi\UN ^liyJl , LHl ^vbjL'i \k/ f omi'KT 

mS ihi W*F I I AWT ^ki^wl tM^\\ ^ I ^ Jnl a, i M t wr IWiRfJ ;>Uvm^ 
(^"•iK-^t^f umsKi Jh\-s>> MlM th- H*-,e iv 5> !*« u-cd F* m^tsm,r ur- od' v^itt^v. 
f k u ^tk5* jhh -! i a b n 5 j j:0 bo <■> i'" ft >u t "isl^i k„ ic> ^ e i,ei „.al \ pr^cmo s + 
5 ^^ss11\ Hi M .1 v. m lit T o^i^ut^ o:n> y \ K i ^ 

ail ^"opJloX H^H'J SCil otfcOr 

U; K-t.uul -\ j , >i 'its nl-j* o e\p* , s ss\>r * ,\tk*r\ m i\ I ^ <tu,\S 
cq^rtl ut 1 ^|>.^n*h^ mf™CAt tin t$ ^pu^ViS 'V h<r evv^b lat^e 

10 < a,,s^U> >hsy uv'lvxl ^r^Av^k* m n^unon ^1 x:^xvl^. \^ ^ ^ti.Ji -iV,>c: 
s i^-V i'xos-v. 1 ^ > <s i lovu i puitM^s tK* uio h *teti V UvV m v h 

pel ^jjiiiie A n^^svV n % ^> Sx Luxod .riv ih: \ocior r>. ivl^ic *ub ^» to 1 * IV 

iS a'i m^-^r a J Mkt six! i*k ^\vi\iOm? " ^jla.'*- y ^ _\ ^ ioml^sc ;b.H ivb™d 
\ 'Kit. 1 1*> p,\ k\K^\ pL\ \ w\^>rs ^ W H*v> x- *^buiKx J >.' « >' v,i >4 V 1 * ^ 
il An kiklu kiL \ % c ,irvi i \ il m \ mm jm>\ - i i 
kVA-\* wK>i:prd.-i ^ >if^on pr^lrr- v. i \ s.UaxU »mv S-;i f ,si<- ^ iST> |p 

U 1 Jk I- *l y.' ii -> 1 ^< ^ )1 \j I ^ p 1 MtS 1 Ol i'Nk.Jk-i.1 *" 

20 .L,l^, x txv 0'i ^{ji^i <i*i*. he^kS \^K^% cJ by cam <s i i;i th™ |-f ov^kc i 't b 

li 3 o l P vt it ' I s i ^ * 1 1 k 1 1 t 1 el it 

it 1 1 «.( t n \\ ^vi k k is, ot I aoiJ >]\ t. t 1 k it kNt 

ii 1 is i t f i 

K > s ^ f s c k c i k \ s-k. t lO at J 

t slJ I v. t I i t p I 1 H I it klkH tk k k 1 1 b Jl \ 

f i l 1 k \ l \ i i J i ' pk a \* • ^ * ^ 

153:516-544 a W71 

t i i J 1 \f to \ \ i It i i I pi > 
s^tuv K ! T ( (. i t t^k-ls. ^S tit r t lit i *- ^ 

k.N M l vil 1 1 Ik. t - ! > u I ' p I ^k s l M\ t k he <.n u 

i l i t n l ik k i , nu tLn V* k l i W 

{ ^ \) t t *n k \ joii i s K I t mi IK 1 J M t 

v 1 kH J ^ ^ v ^ v k^ > 1 b * \ i V I » ^ ^ t 



^ ^ i t' » V t >. r^-^r ' \-U aK*H UJi i' /s'^jn ("">>» 

l7-\> jif^ HVi 1 *K'SO cor.^ss o*~ can ha n*tsnhiv<*d sn&* pUait coll* h} Jiftxi 1>\ A. 
o,\\e^< «un.' /'„ cW^'v pp NM^tWrt 

r^i o\a*upk\ *r on^ ^K-n -\^e*oi ^vj'.^v t iVf'T^e..' (H&terit poMk'e'v^ \ nm* 

ph^t-i TK' v\ rvtHiiNp the pobjvptuh roa. he cSossod a fVfl- 

- nip in. <■ on sr J> i\' ^t^lcrr eu,.at\ ^<Kvi i dor v <> 'tAo i*b 

i\ _kr liv p-^vhe^-sn £?es? & arte, osnducv n^Knasu vitsj- ii-toWi cos? psvim 

> „ -vfi'.ijus . ^UY\';i! ''.t 1 '" 1 kX'*'! ilUi l i: I'.ut.t'^iiUlsVw' Ml k 

. ' bwi m ' ' ^-t^-m^un 

1 1 , r i u ii mo w i ^ ^' a v « * 1 t Ki! » Ot^ ki .ii^ " ,l J ' 

lo ^htb r j \ v v 'iil- fthL-Jj u jpabV ><t ^xp^fb^ib *h<> poi\pe t it;Lk rkvivd K- tot 
r.osiMLvj a- \. ^huG , f< \mi kill AV- f Vj f l^'c^S H^il^l?4n iR^d^u^^ 
i?^^n-spr-,M% cuU.ni\T-, ^uoft ^ She Ruu^ sarcona \ ini= rRS\ ^ ■r^i^Kc-T, m;i> be; ujkU :o 

Spcs-'ix it^lihts' 'i v t ajalf f;sd> al^ 5 ^Bt-d to 3cn*^ nw?\ v ot.* 

o:psv^i^-t \LOL^r. uJ^iii ^si^ ^aji^-np'-iO!^" or u^rMaik-nal con^u^ i)p:;j.U ruv I 1 ?,' 

c ':^or jun transUtivUwl c^t^rt^J ^i-:ral: isc'uJmp tfe A Hj nvxi^tiofi ohIo^s srh^u 1 - l b« 
^■i-^ukd J\ii*Kw 5nnidtsOi 5 o^ioa ou^utl he m ^>*rtct /eodiry Ir^tio Ut 

x-iv\ro rrf-nslsirion ot" flio ciih^ ^i^en hx^^.cr.^us inir>".ktk<Ud4 clct^ot^* and -oituitH^i 
k hvp* mus t*t % n ar s ^u,< un^tsw, VMh r^in aib s '-^ nil jt c 11^ LJf^'it'U'j of 
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?\rn;vo-iOQ ^V*;- U wb:iiL-:eii lo the -nckr^n n^aranccrs ^r^h sppfvprsfete *br T iu 
pv* i u si ^st-Hft^ ik >ui \ J, t ,^.\rivl 1 AtnU viNihirl r 
& ><:</>< i*f t j i -fto I ^i'." 1 1 1 >^ 

Iri j^kiitioji, & fiost ceU fisxsin siisy bo chose-n for si^ ability to unxkibne ili-^ 
5 expression of the msertai ^e^enws or to p*wsxk$ the exjus^as proteir is 'he iksiml 

^-mUuk<r\ ci:r J i-«vli.its^i%. ; ;i>\:o^'btiosi, pho^boryiuiio^ Sipi<iaiu*n, and uey bison Fosi- 
frs&slaiiurtui ptoce-^isg whkb e&av<?s a^p^r^" form o$ ihe proton may aJsa be used *.o 
LKsi i . viv 1 . uiv sx n<ri toU j$ J i>i Ot t ^«~tiM Dofoiuv cclh ruc'i dk> t 

1.0 HaU. MOCK, Hi: KW, iuwJ VDS. winch havs specific cdlulur machinery and 

da v. o^.bii >t.. mi ) oo Ht)\'tu n , uui t^ 

she? correct trwdific&tion <&id pnKsssms uf the foreign protein. 

Vor long-k^m. lug^ykki psTtduenon of recowbis^nt gn-otdns* stable 
i ^1 oi ^ ttr,j ' \ Uui<J * ■> ui i i, ul \ b I a \ i ^[ i\-> \ 

IS poh'nuckcjticir of -menr?! may bt ts^ssk.r-rooi v,sir>g «>:pm^km vcoiors vvhkb msy 
c-oskidn vina* os-iiims. ot replication sisd^r asd'jywbjMS ex^jfi^ioii sl-em&ats and a 
aeltctnbk marker gsnc on fe sa«*e> or nit a sqv : ra1e vecior Following the imrorfuetion. oi 
hbc Vvcuw cdU may h& allowed to *yw for J ^2 clays m an enriched un&fui besbsv d-ey 
<m ! switriftii to selective media. Ths parpttc ci' the tckctabk marker is to toitfcr 

20 "^^.jro^iop^i'inin^ciJ^Apr^O't^ Ja u » £toa;h jtvU r^X'^.^rv n-^-lK ^hkb 

(x\is Hs proli&rated using tivsui? ^ku?* ^ob«.ii.iUss appropriate to thcccil types. 

Any siumbcr tif selection systems may b« y^etl to recover ^^ibtfued cell 
Isnss fn«v? uicJ^dc, 5 ^ui j34? UmehvI t.t, t* rt - hapc? ^oi^\^ Ihv^ndrA kisav 
25 { Wj^lcr ui al , Ceil \ ' i V^^i) aiui adoinnt: ph&isphoribosy ltranskra.se il.ftwy t-? 

tft. Cell 22- %\ 7-2} {W^}}) geu« which tsii be csipioytx! in tk «up.- or ^pn.sup.- cclN, 

t \\ x ^ <v^-l ,jK „H<r anuli nu or Ki *\-\ ,U'k t dj. In l j.s 
ba.ssx Jorsfikx.tiovK tor sx;-m.ip;i?. db^V^hscb ^onf^s^ rcsistauco \o mwhowcxHc (Wislw^ 
id. P>-c<. N#tL Acad. ,iW. U $.A 71:?-567^{ini»): apt, ^hkh ^nf&ta re&ist^icc la ihe 
30 ^rsioyb c^so'tc!., mvMj^isKrii' <-.*;is; n^'Jb^ii f j^rspm J Wi>! ih-^l \^\\ U 
1 )b ,l'k s J* -n* pat. v>h£-b c-nt,n roM^-nct* k N o r iJ^:vuIfur-^i <sad pho^'bu^U m $ 
v vlk\k\A * p^ v iV ^ % p< . Sod t u u l ^id^v^k.- lavoKv 1 
^t-NonbcN W x o^m~U\ tfpH xsh^ Jixwa lcII ^ jm'kv U4 3 ok" iikKoofasi>tooban v 
^ u>U v, 1 - o " -> >i 1> v s n-;irul np x^ ^bj.tiooc^kirir^ tSL MuSh^i. 



g^tvd mU rb ^kh -tiark"s ,uuhn.>fin ?k 5 jiht-vfrirdas^ aia* its 
i U S. au.i s.t> ^b^r^v n , Vkk ^ dd\ use! \«* *>riX 

u " f u s ! r t \ h I ' *k v i it * <r< h^' r tib i 

rnsw^ ^Un^U^le *o a -[s-\K, ^vlos \ ieu iHodost. -J W » r «< > 

w oi hiu.>i is aK-.> fvcoe 5L ik :\ixv*<kV i'id cvf vss^is ^t,js *va ! i.- K- iMufmiuxl 
c . !>.pIo, lf-K^^wtv^ iMK">k'4' j}X'l\p^tt ! 1" i* * t'ct'^ ,i nark", ^om: 

P \ ^ l U s \| s „ l ► \ _ I U ^ k. I iKf '.kd l n1 L t ^3tS 

pob ^.{KiJo cack-un^ ^quers^ y .Ucr :hc corti'' .v ^ p^t* ^ -t I \p? of Tso 

lr^k:*" £k:nc in i^'>05i v * ^fes t ^ ot s-u-Curi ut^K \sc c^pitscioo "1 *ne 
btisdssm ksj»5 as well. 

VUem^tis cl .„ l*o-t v oUs v-loot kn a t>n ,ssid eo^ss . «ksac1 

,4 ^ f i t-^ I ^Iks.^ ;jk Jik!c x» ait u^s ?«si«^d us, \-l^S \ ot P\ \ 

\ IpI^^k^ ops HLl|M^t-ni^>ds-»* o-t mn\itK^^\ tk>Jijns.]uci>\UH^n?K^h^ 
i\ tb ^f^ ^0 * i k tkx' \ n ' d v m u^. o f u U ■, i ! a i 

\ s^kt^ n* p sjix^U h\ -Lo.kti:s„. riud ine^b^i ^ (He v^xo-sk^ oi 
\>.<Y fnu-Viiui^ kucokkii f^nxljo** t - .a p -[>vion^ >n .amAs*. l.^uxl lx'di^ 

i; wuo^hK^H ^ssi, \ iT ^ ;n V>. m>Jsv-£si\ su; k\is Jt\ iKlAi, . i d fiuj^ coi^c* arcsj eel 
wt^o. 1 1 \s S) \ V\ n^no a^rk\K-f; u ^^rd jitwjtV. *s^\\ k;i' > s ti ^^lorat 

p ek- «ot Kat:o..s. i?K< ^ rosupot;tu c bsVst^ ^s v :> cu,iv iKo o orl.v^\l 

U-s.w ,md (^f'vr is.s^ s^-" u?*v^b(NU «ru^t^ 't^u: ^iv>-s, in 1 f »> jps,^ t r , / V*>^i s> ! \f/ 
V(-..\a; j l^i^^,i , iJ^.fU,K: WiJ^-s .tuC f / \hJ ^'^^\,-^^' 

sk* Ld . N Jx 1 -c j-Ul, it >i\ * v. -x. ^ sr vo h\ iiir'vCik * d ai\ij >k' t Kid ^avs \is 
i pvi>U i i 'l ( \s t v v i J* .i.oi r> k R p v ivs^> i< kktir^- sOk>.uoo ^^ ! 
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u^k^^il^is^Huk ^sip'.'a^^isii; ^Aua^Ulu^ os»L ^JnAag »: R R u s aplif\;tihvO 
u--is>: a Ltr-ckJ n^ifvh4c. Mien* *t>vh , the m^'mol-v os paKnw isVkv* sv> H 
- V^t\\ r\> i m\ tdi sVnbo pstkliuison ol ii lulvN \ paitv S,3eu uct^svi jiy kro u. is. 

S bx .xkHuou ,5 1 <S-sTpnisvij.it IvNA po^ muaio ^eh ^ I7 5 ( \ ^s i>P*t audi M^dci 
u-*J«\->?xk$ r Lli«;epuvCvksic/ ma;> >r<, xiJ.iu.tiM y^uss » \ ^xmn^vuMb 

Ksdio aelukv et'^i K'-, f.s-s utrsi ctj1_ vbcsf4i^urjjf*cs^^J.i*, -or ■:bfom*v' ,!,,c <$\vr^<s v^tJI ,1-.- 
oiikuu^ Cn^ivit^N. n^iiNTois. in; £tiw - funKtee, ^ tsV > 

10 I iot* ceSl* irnvxii rmcJ v 5ft *s ^cte^ns> ^u^-o * t n K rr?t *na% be 

^ aUirsM oiMst < onJsu^K MUiiaKe Joi ^t\p"t..<?i x> a^kI text V£r J*ep us^us trui* vdt 
■.-.ohne ;be p;v5*rn ,x^i>v>l h\ ^ svoonHU'EUCy <.-il *aa> bo ^croro? <>s ■ vlswl 
5Sjt:aec uhrh, dcpcaKir^ ■t- i)^ .^iseKOtf ^sJ vs uve»l A-i be ^kIsiVo-m 

I K t. -ki l I ! \p >mi , in , u t i!i'i\iu 1 J 10 j 

!S s no. R <sV '^e-s h- l-o-ii; «h v\p::"\\ * ss>-h JitfC* ^ec tetsoii or 'bo cBc>--ckNt v 
^■\-^:hj.^c ttr uu^h prokanu^t »<r <\4~r obe eU. n ombrani. vuhe*- 'nomhm*; s 
k'^rs^R^nrfiMuiv, K us. J in 1 at ii^.ouv.'iiv'c* a p^hj's.'Ol^iot'l linortt'tto 

5iHo!,.'ati^ovoqix<^c^ -<£uv-trn^ ^piii>|\:i^'^ t^->r> .as 1 chilli facslua^p^TKo^hO^f 
Sk'lubkpMidyi. ^yol" punstt.j5.ajs1 fiioshnitsi., ij^usu^s oa- Usi>, t*t^ si^t h^iolui '>.!. 

jrir^n^ou^ububiv tbo J.vuai ^ *r Jk- M \G< o\s^>\itri , *Hr t> it'it^lo^aiu 

*r iki 5Jsk^ C> ^ , x-.\ : V- x I re ajofu- on o^ > 1*^ oMc hrk\- vt|itonve^ 
jsi^-b ;,s UtmH--- 1 ^KT-tK s'^j l\u?Oi XA. f.v cttcji^kr^cMn^'tuKra S-i-n 1 i alss,^ 
25 ^ pin Ik Jtu* 1 ^onia,n « ae crrso^^j^l p t \^*,KV w be ui? v :c- Mcshun^ 

it l i + i i ^ ch^p m iu 1 - t k> 1 o d 1 >>t i 

r^uuta^' 4 ;h)0t0t>oin ^1 an cfaitnr.rc.tNO o>a\o v V f - bi^nhro fv,- dtst 5 \k Stat 

30 ^VfiitSI V il, Pt-v f>{> Put if S -(-.^ 2X1 i vh\.k"ti,< V^K'iok I'i^r cbsaWiati »ITC 

p 1 1 uks < n^^'iN vrp ^ *K vf^iKtl puis itp* 1 v t oon fi- u<- or ^pn \ 

v u« 1 ^v- m ^ J^u itais UiiJu 1 ^otasi;' ^o-vs^-cvl us K?t»U i'XAi^' 



VV »\ Sa i 



[ I'U l~i \ i. 'it kt (1 I) 1 t K KK x "'t >r> I* r u. 

1:111 1 1 t > 1 t i L> 1 X } U I S x Rv ]>t| t ' 11 ^ I \ 

MlUpU v H k]l \tl ll > ^ ^ 'N' 1 N ^ii 1 » PtUJ* 

tK '1 i> V I i1 t 1 11 tCS 1 llt^ilbs itO 1 HKU u 1 -J 

5 n 1 ^ i ^ v t d iii * p i n in*1\V»iu 

SS l 1 / l\] t T I 1 \ TT 1 10 xl<-J ! i v U K T ^ il 

i Mi 'sq t *lI * i oi hi Nt in i ran t -. <jt iln l ji I n 



h I t im!u\m »i it ^ i ip i i . t w an 

■m «-> iui-1 i w l n t i ii.ui.-L l ^ -» ' I lVsl 

(\ v. i ii c ^ [ \t s i i U i v ^ a « * * >.n i itli 
I k i K ll\ i 1*1 I r ii 

15 

1 l "M t 1 ,.M 5 k. lvs. L N i Olv tit 0M 

\j t i \ 'i m ,ii i hku i o im U( 1 ii . )i i u qui 

20 ^ n fftM ) ir \ ->il in tt tivi i n n ^ ^ i 4 u 1 

i L v'Jn a l ( Kl 1 In 'is Ml 1 v! *0- vl v Ulv. 01 

k I ll <vt i 1 i 1 it 11 Oi I i\ O lit II t tlv* ■'IN. K b 

M i t v. t i|. i o 1 tt n v. l r t 

25 ii' -v i vs M ? 'u vi\ iii n l rov i i > b r k hi 

l K i , \ b\\; u wmK] n ^ v luo^ >U\V^ 

l i k m| ( n lh imi k 1 ^ i^.t tui i ^ niit 

i 1 i i 1 i 1 ^ r i 1 s* K \mw i. i ii i i J * ^> he- s 

L n ilJ* 5 - v L Kil L dk ^ i *i n n ♦ ^Kt i . a it. 

30 <■[ * iu i i i in c ui I % m i i u l t-roi i ^ i l)^ \m 

K vuit it- i t iv v u.i l i r \ a > n i K u u 1 al tu l 

>. \ k 1 o k U S ^ v ' , l i > k i V i * i 

i i ih ik ki ^. r uo^ ^ 1 ii 
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^ wi^e r* lm , - v^d uc-w^k*, vuv ru^p^la^ hs, 5n s h U^c v<A%< * -*tU\ 

«hs K >bs i tcv^^ *»od. >-iu\s (V ' j.k ^isaviA vor^ 1 t ?0 vii'Mo^vu '\^fi\l 
, 'pesy* 1 H 1, v'in aj> <v ;>.i v ii'?H!- ^1* wosJ r>\ WpK. 'hvi ^t>l 

°^k^^ ^ ' tv v.^K \ hid 1 1 J >avi,- 0. Uk- %vsiotu> oojunoittfrvsit 

pK ' is r\ ^ ili^xi^l h-j Jj; s^ct j.il uvV^iiK* H H 1 seg-^r 
tl lAs-^o^ b> encode rr^r- \^wh? lot tv i ;nnot nsnsinSr oc* 

^ t, i 1 t m> o 1*1 1 it i\ ^ \n f'\ \ if* k no TK t p 0 ^ it 
nuv ^1 'n 1)S \ tep^u .^iou \ik* svp swoc d'*e h'iNi et,K vnr ^tY^a^n, 1 V *J^> 
Ui ' [H^ 1 a u -M *lv " >o-'ft->* ou luor ^ tho r^\*"1> ot -bcr ^ 1 jI d pc< -wn . a 
vVij^l^ih . ui ^rulc^l s» - pi ^nur si^ot^rKM^d h\'\-k 

L?e p-o n«i;v* * Ml Tlv VI P {k\"d\^ «.i h S js l 1 ts s ania±u.\ 'ilk c;n 

tmssimm, 

u it ^1 \ x m 1i >K idv o 11 t, 1 s.l t Jkx. *ion 
looiu'loiLU tOi-o^i'i^i*-] K:hv^:?i ?-l i«tk \ *chr snd p'eu^so vonoi ^Hicii ;bc 

Mkt J m i' MOvt t k 11 K.nulia mi jk i*;oi«. ^ < ok U\ir 1 

, J on^dikil -A K _u ard o^inuc iK ^vor"K ^n* Uiis 

CvlUT^i i^r -J N o flOWj.. t lv .^ Of'/li' i.s.^t^.Sll tlJC!tiiV^1lr , 

lop ^ .h\>k iVtuiOn* itqvinon .1 L;-ii^ ,e\c?poi k^l J?rc dos JTT ^ ^liKh\ 
^it^.m d iu\ il t u k n\r\><-\ v \i * 1 ^ <, 1% > \ Vi' J >\ \ I 1^ u *, ^ d 

u'i 'ot>\ RuAiM 1 ' 5 ! t ; Pr^^, l^U ,l4e•'^slr l .4'i <:anpix\K\'C »^ lf ^ kn^i\ 

U ^' 1 os I x wi d ocu.i: (Cf-susli Ol^i^^ip <■ t ti , '^^s, p-,i\;d^ l 1- 
-i£«. Jc-r., >^> \ rnjc-^i v J \\ Ui i'-.o jpp»ii\^i>atL\\ ^ 1 1 " <<t P\ -V tii it 

to"i .i^c iil>- in ^ 1 on^ 1 1 t^u'iv-, 4^stulml oapdv xiffhc cisrrt'i: adc;hn 

Tk ,i,,oioss[ \^rJ 1 ^ore icia* m s;i +ho mw'os \Hk\>no mil oTh^< vm^io -n u*v?o?- 
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I \ k <J \l <, v i t kiu H I J tJu k vpl l 
t t it 1 \ o 1 li o r ohs a! \ t in i i\\ 

b n i\J J it j. 3 i i i r Li L(\101 U \ i u 

{ -I t? in u vil n unt k k t r m 

t i i \ t\ d i ui fui u I o Ur njvl k l 

L 11 0 J I k 1 I 1 \ 1 1 lJpU kd H > I 1\ I I T*K 

i ki ) i t *t v I itu } i ^ h ^ i>n 'i J 
kiui, i t it s i i i i il » i Sn w. i <• u i l o * ^ ^1 ^ 

I , ,rr II 1 v i 1] 1 i ^ 

h -> tsc t r m h dt 1 1 k u k i ^ 

(J ] 1 j k 111. 11 O! )'1U] l l k t- I i t 'J 

II li 1 ll II ] M KT^lk n i ti k f\n ( i JtU.i? 

it n s h ^ 1 i- li i] t m \ t n t \ ii ^ i i LJ » J i n 

III i k \ j i t i 1 1 1 1 t i ( \ i t t ^. u i 1U BliuM t i 

tin 1 h <■> ■>! i st 1 i l! i\ it T\ l j i n x i i 
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